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ESPP 2020

http://dx.doi.org/10.17181/CERN.JSC6.W89E

We need a commitment stronger than this.

http://dx.doi.org/10.17181/CERN.JSC6.W89E
http://dx.doi.org/10.17181/CERN.JSC6.W89E
http://dx.doi.org/10.17181/CERN.JSC6.W89E


The landscape is changing.
Screengrab of The Heidelberg Agreement on Environmental Sustainability in 
Research Funding

Screengrab of DFG Sustainability Guide for Research Processes

https://doi.org/10.5281/zenodo.13938809
https://www.dfg.de/en/basics-topics/developments-within-the-research-system/sustainability-guide-for-research-processes


ESPP 2020

At least 2 inputs mentioned sustainability.*

Veronique Boisvert (Royal Holloway, University of London)

Chamkaur Ghag (University College London)

Francesco Spano (Royal Holloway, University of London)

David Waters (University College London)

+ 291 signatures

*Based on unsophisticated searches.

https://indico.cern.ch/event/765096/contributions/3295714/
https://indico.cern.ch/event/765096/contributions/3295979/


ESPP 2026

At least 30 inputs mention sustainability.*

*Based on unsophisticated searches.

Source: Karl Jacobs, ESPP Open Symposium
Venice, 23 June 2025

https://indico.cern.ch/event/1439855/contributions/6461575/
https://indico.cern.ch/event/1439855/contributions/6461665/


ESPP 2026

At least 30 inputs mention sustainability.*

*Based on unsophisticated searches.

Source: Karl Jacobs, ESPP Open Symposium
Venice, 23 June 2025

https://indico.cern.ch/event/1439855/contributions/6461575/
https://indico.cern.ch/event/1439855/contributions/6461665/


ECFA Guidance

3) Questions to be considered by countries/regions when forming and submitting their 

“national input” to the ESPP:

a) Which is the preferred next major/flagship collider project for CERN?

b) What are the most important elements in the response to 3a)?

i. Physics potential

ii. Long-term perspective

iii. Financial and human resources: requirements and effect on other projects

iv. Timing

v. Careers and training

vi. Sustainability

https://ecfa.web.cern.ch/ecfa-guidelines-inputs-national-hep-communities-european-strategy-particle-physics-0
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Schedule

“Implementing a modest delay in the schedule of the next generation of colliders 

would allow for the implementation of mitigation measures, while simultaneously 

providing time to fully exploit the physics potential of the HL-LHC.”

Boisvert et al., https://arxiv.org/abs/2504.03012

 See also “A flexible strategy for the future of particle physics at CERN” for 

emphasis on “strategic compromise”.

Abramowicz et al., https://indico.cern.ch/event/1439855/contributions/6461672/ 

https://arxiv.org/abs/2504.03012
https://indico.cern.ch/event/1439855/contributions/6461672/


Some quotes

“Our research activities and research infrastructure must aim to minimize 

resource consumption and negative impacts on the environment, while exploring how 

research and development through our international collaborations can further contribute 

to the UN Sustainable Development Goals.”

Statement by the German Particle Physics Community as Input to the Update of the European Strategy 

for Particle Physics

 “environmental sustainability must remain a guiding principle"

Spanish national input to the European Strategy for Particle Physics

https://indico.cern.ch/event/1439855/contributions/6461423/
https://indico.cern.ch/event/1439855/contributions/6461423/
https://indico.cern.ch/event/1439855/contributions/6461538/


Some quotes

 “the next flagship collider should 

be built and run in the most sustainable 

way”

Early Career Researcher Input to the European 

Strategy for Particle Physics Update

“Sustainability scored fourth among all 

categories of respondents”

Early Career Researcher Input to the European 

Strategy for Particle Physics Update: White Paper

https://indico.cern.ch/event/1439855/contributions/6461451/
https://indico.cern.ch/event/1439855/contributions/6461451/
https://indico.cern.ch/event/1439855/contributions/6461451/attachments/3045820/5381737/Backup%20document.pdf
https://indico.cern.ch/event/1439855/contributions/6461451/attachments/3045820/5381737/Backup%20document.pdf


Some quotes

“Sustainability considerations in HEP are pivotal, to respect the planetary 

boundaries, to comply with the rapidly evolving regulation, and to align with the global effort 

demanded on society.  The HEP community should lead by example by addressing these 

issues from the earliest stages of future projects, thereby increasing their acceptance by 

civil society and strengthening the staff’s engagement.”

French HEP community input to the European Strategy for Particle Physics

“While sensibility to this theme varies by country, it is obvious that as time evolves, the 

sustainability of our research will play a more and more important role in our lives.  Given 

the timescale of these projects, this factor has to be taken into account as a huge risk 

factor.”

A flexible strategy for the future of particle physics at CERN

https://indico.cern.ch/event/1439855/contributions/6461414/
https://indico.cern.ch/event/1439855/contributions/6461672/


Key themes from 2026 inputs

- Prioritization of sustainability in design optimization, incl. Life Cyle Assessment (LCA).

- R&D in sustainable accelerator and detector design.

- Sustainable computing infrastructure, from software to hardware.

- Capitalization on technological innovations in energy efficiency and sustainable materials 

that can contribute to wider development of green economies.

- Attracting, maintaining and growing talent.

- Intertwined issues related to equity, diversity, inclusivity, and accessibility.



Input to European Strategy for 
Particle Physics: Sustainability
Boisvert et al., https://arxiv.org/abs/2504.03012 

Aim: “[Urge] the European Strategy Update in Particle Physics to set a clear and bold 

mandate for embedding environmental sustainability throughout the future scientific 

programme, and [advocate] for a series of actions that will enable this.”

These actions can be grouped under:

- sustainable infrastructure

- accountability

- knowledge exchange

- collateral externalities

https://arxiv.org/abs/2504.03012


Mitigation versus adaptation

Moral and practical imperatives to act:

– in climate mitigation: reducing energy and material resource consumption, GHG 

emissions, and other negative environmental impacts.

– in climate adaptation: readying our research infrastructure and practices for the manifold 

challenges posed by climate change. (Personal opinion: We are behind on this.)

Some inescapable truths: pressure to justify impacts will increase, and reliance on grid 

decarbonization will not be enough to guarantee viability of large-scale experiments.

Boisvert et al., https://arxiv.org/abs/2504.03012

https://arxiv.org/abs/2504.03012


There are no proxy problems when 
it comes to sustainability.

cow

vacuum



The climate crisis is a
wicked problem.
A wicked problem:

1. No definitive formulation

2. No stopping rule

3. Not true-or-false, but good-or-bad

4. No solution test

5. No trial and error

6. No enumerable set of solutions

7. Essentially unique

8. A symptom of other problems

9. Numerous representations

10. No right to be wrong

(Rittel and Webber, 1973, 

https://doi.org/10.1007/BF01405730)

https://doi.org/10.1007/BF01405730


The climate crisis is an
interdisciplinary problem.

Solution 
Space

STEMM

Economics

Politics

Sociology

Law



Challenges

We must acknowledge and address real and perceived impacts of change:

– reduced scientific output, and subsequent loss of competitive edge on the level of 

individuals, collaborations, institutions, nations, and regions;

– less effective dissemination of scientific results;

– decreased international cohesion of scientific effort;

– changes in career and professional development, and the need for upskilling;

– disproportionate impacts on particular groups, e.g., with geographic (or other) isolation, 

caring responsibilities, health conditions or impairments.

Boisvert et al., https://arxiv.org/abs/2504.03012

https://arxiv.org/abs/2504.03012


Opportunities

A systems approach can allow capitalization on co-benefits:

+ for equity, inclusivity, diversity and accessibility

+ for helping to drive the Green industrial revolution

+ for helping to strengthen international relationships

+ for reducing geographic disparities

+ for proactively re-engineering the way that we do our science

+ for collaboration far outside the usual boundaries of our disciplines

Boisvert et al., https://arxiv.org/abs/2504.03012

https://arxiv.org/abs/2504.03012


The bottom line:

“Long-term environmental sustainability must be one 

of the guiding principles of scientific strategy.”

Boisvert et al., https://arxiv.org/abs/2504.03012

https://arxiv.org/abs/2504.03012


RECOMMENDATIONS

We advocate that …

From Input to European Strategy for Particle Physics: Sustainability

Boisvert et al., https://arxiv.org/abs/2504.03012

https://arxiv.org/abs/2504.03012


Sustainable infrastructure

- Future particle physics projects, including next energy-frontier machines, be evaluated 

on adherence to principles of environmental sustainability from design to disposal, 

based on comprehensive Life Cycle Assessments (LCAs).

- Negative environmental impacts of particle physics computing be quantified and 

reduced by integrating sustainability into hardware and software practices.

- Existing research sites be managed and future sites designed to enhance habitat 

diversity, halt local biodiversity loss, minimize water use, and encourage natural water 

cycles.

Boisvert et al., https://arxiv.org/abs/2504.03012

https://arxiv.org/abs/2504.03012


Accountability

- All institutions involved in particle physics, including laboratories and universities, publish 

environmental reports at least every two years and use these to define ambitious emissions 

targets that they hold themselves accountable to.

- CERN, with its leading role in particle physics, hold itself to emissions reduction beyond its 

current targets, demonstrating the field’s commitment to realizing net zero on a timescale 

compatible with the goals of the Paris Agreement, and setting the standard for basic 

scientific research worldwide.

- Laboratories that host particle physics experiments hold themselves accountable to and go 

beyond the environmental pledges of their hosting countries, including those from which 

they may be exempt, e.g., the upcoming ban on the emission of fluorinated gases (F-gases).

Boisvert et al., https://arxiv.org/abs/2504.03012

https://arxiv.org/abs/2504.03012


Collateral externalities

- CERN, national laboratories, funding agencies, and institutions develop flexible policies to 

enable and encourage environmentally friendly business travel, commuting, and 

methods of collaboration.

- CERN, national laboratories, funding agencies, and institutions enable and encourage 

practices that minimize food-related GHG emissions and other associated negative 

environmental impacts.

Boisvert et al., https://arxiv.org/abs/2504.03012

https://arxiv.org/abs/2504.03012


Knowledge exchange

- CERN, national laboratories, funding agencies, and institutions encourage, reward, and 

provide opportunities for their scientists and engineers to contribute to addressing 

and communicating the environmental crisis.

Boisvert et al., https://arxiv.org/abs/2504.03012

https://arxiv.org/abs/2504.03012


Our conclusion

“The climate emergency, biodiversity loss, and chemical pollution of the 

environment present very real challenges and very real opportunities for particle physics. 

To address these challenges and to capitalize on these opportunities requires a large-scale, 

systematic and coordinated response that can be set firmly in motion by a clear and bold 

mandate from the European Strategy Update for Particle Physics.  This mandate needs 

to be far reaching, and it needs to filter through to every aspect of the way that particle 

physics is done: from the infrastructure that enables it, to the very core of how the 

international particle physics community operates.”

Boisvert et al., https://arxiv.org/abs/2504.03012

https://arxiv.org/abs/2504.03012


ESPP 2026 could help drive our field 
toward a social tipping point.

A social tipping point: small changes trigger a rapid shift in social norms.



There are reasons to be optimistic.

Governance

collaborations

institutions

funders

Strategy

European 
Strategy Update 

in PP 2026

Snowmass 2021 
and P5 Report 

2023

ICFA Sustainable 
Accelerators & 
Colliders 2024

Process

ILC and CLIC 
LCA (Evans 

2023)

ESO and 
GRAND LCAs

CERN 
Environmentally 

Responsible 
Procurement Policy

Platform

Dedicated 
conferences, 

e.g., Sustainable 
HEP

Plenary talks 
and parallel 
tracks, e.g., 
ICHEP2024

Research

labos1point5

Innovate for 
Sustainable 

Accelerating Systems

Reduction in F-
gases (e.g. LHCb)

Green 
computing

See accompanying references for links.



Source: https://europeanstrategyupdate.web.cern.ch/process-0

https://europeanstrategyupdate.web.cern.ch/process-0
https://europeanstrategyupdate.web.cern.ch/process-0
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There is still time to strengthen statements on sustainability in national inputs.

Source: https://europeanstrategyupdate.web.cern.ch/process-0

https://europeanstrategyupdate.web.cern.ch/process-0
https://europeanstrategyupdate.web.cern.ch/process-0
https://europeanstrategyupdate.web.cern.ch/process-0
https://europeanstrategyupdate.web.cern.ch/process-0
https://europeanstrategyupdate.web.cern.ch/process-0


We have an opportunity to shape a truly 
sustainable, global and equitable 
cutting-edge science.



Additional references

- labos1point5, https://labos1point5.org/.

- ECFA, “ECFA guidelines for inputs from national HEP communities to the European Strategy for Particle Physics”, CERN, Geneva 2024, 

https://ecfa.web.cern.ch/ecfa-guidelines-inputs-national-hep-communities-european-strategy-particle-physics-0.

- Butler et al., “Report of the 2021 U.S. Community Study on the Future of Particle Physics (Snowmass 2021) Summary Chapter”, h ttps://arxiv.org/abs/2301.06581.

- Asai et al., “Pathways to Innovation and Discovery in Particle Physics. Report of the 2023 Particle Physics Project Prioritization Panel”, 2023, 

https://www.usparticlephysics.org/2023-p5-report/investing-in-the-future-of-science-and-technology.html#69sustainability-and-the-environment.

- S. Evans and B. Castle, “Life Cycle Assessment. Comparative environmental footprint for future linear colliders CLIC and ILC.  Final Report. July 2023,” Geneva, 

2023. https://edms.cern.ch/ui/#!master/navigator/document?D:101320218:101320218:subDocs

- ESO, “Environmental sustainability at ESO, “https://www.eso.org/public/germany/about-eso/green/”.

- C. Aujoux et al., “Estimating the carbon footprint of the GRAND project, a multi-decade astrophysics experiment,” Astroparticle Physics, vol. 131, p. 102587, 2021. 

https://doi.org/10.1016/j.astropartphys.2021.102587

- IPT Department, CERN, “Mitigating the environmental impact of CERN procurement”, CERN, 2024, https:// home.cern/news/news/cern/mitigating-environmental-

impact-cern-procurement.

- ICFA Panel on Sustainable Accelerators and Colliders, https://icfa.hep.net/icfa-panel-on-sustainable-accelerators-and-colliders/.

- J. D'Hondt, “Innovate for Sustainable Accelerating Systems ( iSAS)”, 2023, https://indico.cern.ch/event/1242680/attachments/2583397/4456219/Sustainability-

HorizonEurope-JDH-v3-Jan2023.pdf.

- LHCb Collaboration, “Framework TDR for the LHCb Upgrade II – Opportunities in flavour physics, and beyond, in the HL-LHC era,” 

https://cds.cern.ch/record/2776420, CERN, Geneva, Tech. Rep., 2021.

- L. Lannelongue, J. Grealey and M. Inouye, “The Green Algorithms project”, 2022, https://www.lannelongue.eu/research/green-algorithms/.
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